Iosevich and Senger (2008) showed that if a subset of the d-dimensional vector space over a finite field is large enough, then it contains many k-tuples of mutually orthogonal vectors. In this note, we provide a graph theoretic proof of this result.
Introduction
A classical set of problems in combinatorial geometry deals with the question of whether a sufficiently large subset of Ê d , d or d q contains a given geometric configuration. In a recent paper [3] , Iosevich and Senger showed that a sufficiently large subset of d q , the d-dimensional vector space over the finite field with q elements, contains many k-tuple of mutually orthogonal vectors. Using geometric and character sum machinery, they proved the following result (see [3] for the motivation of this result).
with a sufficiently large constant C > 0, where 0 < k 2 < d. Let λ k be the number of k-tuples of k mutually orthogonal vectors in E. Then
In this note, we provide a different proof to this result using graph theoretic methods. The main result of this note is the following.
where d 2k − 1. Then the number of k-tuples of k mutually orthogonal vectors in E is 
Proof of Theorem 1.2
We call a graph G = (V, E) (n, d, λ)-graph if G is a d-regular graph on n vertices with the absolute values of each of its eigenvalues but the largest one is at most λ. It is well-known that if λ ≪ d then an (n, d, λ)-graph behaves similarly as a random graph G n,d/n . Let H be a fixed graph of order s with r edges and with automorphism group Aut(H). Using the second moment method, it is not difficult to show that for every constant p the random graph G(n, p) contains
induced copies of H. Alon extended this result to (n, d, λ)-graphs. He proved that every large subset of the set of vertices of an (n, d, λ)-graph contains the "correct" number of copies of any fixed small subgraph (Theorem 4.10 in [2] ). ∆ . Then, for every subset U ⊂ V of cardinality m, the number of (not necessarily induced) copies of H in U is
Note that the above theorem is stated for simple graphs in [2] but there is no different in the proof if we allow loops in the graph G.
We recall a well-known construction of Alon and Krivelevich [1] . Let P G(q, d) denote the projective geometry of dimension d − 1 over finite field q . The vertices of P G(q, d) correspond to the equivalence classes of the set of all non-zero vectors x = (x 1 , . . . , 
The eigenvalues of G(q, d) are also easy to compute. Let V be the adjacency matrix of G(q, d). Then by the properties of P G(q, d),
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